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. ^r-^ naqp 14, lines 4-9 ana page 



c.^.^--.. ... n.v. r-laim 30 and 31, which specify a limitaLion o. 
the number of amino acids e 



ncoded by the inserted randoir. 



fi cat ion on page 10, line 36, 



and on paye 8^ line 

New independent claims 34 and 35 are equivalent to claim 1 but 

, --icr^Oi^ ar~i(^c t" ive 1 v' . 

r -^^A .19 3T-e eauivalenc to 
New independent claims Jz, jj, -o, - 

claim 1 but incorporate further alternative limitations. 

specifically, claim 32 includes the limitation that the 

detection of phenotypically altered cells is not done by means of 

capture of the expression product with a ligand. Support is found 

xn the specification on page 2, lines 19, through page 3, Une 21. 

Claim 33 includes the limitation that the alteration m the 

Phenotypic trait is ascribable to the expression products affecting 

functions of the cell which have influence on the 



biologically 
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■ ^,-.4^ Support IS found m cue 

preselected phenotypic ui^.^. --^t^t 

,,..^,.:^U~^-zo- in the paragraph bridging pages 3 and 4 . 

Claim 36 simply includes tne iimitacion i,.ia.- - 



ore IS louiio 



p . v.,^., , r,-. rne 1 m race 1 iul ar priase 
proauucs ai'e < j'jul ^n-^^ 

.n the specifxctxcn on page 3, Unes 35-36, page 6, Unee 6-9. 

page 7/ last pa^ci^- ^--^^i/ 



CI 



I ri"! 1 1 r:J 1 



^1 i. 1^ i. i. 



,e,ned for one whach ie obeer^.able .n Che identical eukaryotic 



VOTZ can P^ — ^- 



cells, even berore .raiiS^^.^.- -^^^ • 
2 and Examples 3-4 . 

Dependent clain, 37 .s supported by or.g.nal cla.o, 2: dependent 
cla.m 38 supported by original clai. 19; dependent cla« 39 is 

supported by orrginal ola.. independent clarra 40 is supported by 

orxgxnal ola.m 27; and dependent claim 41 lim.ts the eoope of cla.. 

1 by .aking step (f , mandatory and adds that the Irgand molecule rs 

a molecule of the identical cells. 

Before addressing the Examiner's grounds for rejection, 

Applicants submit the following summary of the presently claimed 

t--;^ri r-^l3fp^ to a novel method which 
invention. The present invention relates t. a 

29 
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... . ■ d^ua leads and drug cargecs. 

allows identiticaLicri ,.u..-ci>-^.^ 

TM.: g>al is achieved by expressing random DMA sequences m 
trar.sduced eukaryot:,c cells. Some of the exf-ression produces 
ever,tuai:y interfere «ith b.ochemroal/brclogrcal processes rn Che 
crar.sduced cells and these changes can be detected py screenrng cne 

■ , 4->-„ r^upr^^>r^7-Qc^ Hence, the 
,1 " q for alterations in lUc pn^-ir^. t-- - 



transducea 



iTiethod allows for aetec 



ettects exeiLod b") 



. , go ^^^re is no need for a known ligand 

'^.ndom expression piodn'-i-o so .k^^c 



y~ r- S C 1 t i 1- ^ ^'^^ OA KO ^ ^ / 



ex 



J, ^1^4- o -; .-.^H t-hat the 
By using random DNA fragments il .^^^^-^--^ 

on products are not restricted to naturally occurring 
expression products and therefor the number of interactions which 
can be detected by far exceeds the number which can be found by 
screening of cDNA libraries. Also, a high degree of flexibility is 
.- , „.^,-,e n.nath of the expressed sequences can be 

controlled, thus allowing productron of small peptides and thereby 
..,.,..^.<„g -he ,dentification of the biologically relevant part 
of the molecule (something which would normally be difficult in 
screening of cD»A libraries, where the expressed cD.m is typically 

30 
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. .^_..,.p" ^.--Mon of the protein encoded by 

detected because of the uci^^^^e 

... . Finally, the interactions which are identified by the 

^,^^hod the invention are m general siT.pie 

■ ^^.p Hr-a-S'-^-i-^d cells anl the randon- 



expression 

^r^nal full-lenqtii proteins. 



proaucts, whereas screening o£ cDNA Ir.rarres wril 

identify Enliy 

. _i „ T ^ f r t ] M T~ R s e I 
Tiie gis^ ana u-lu^ ---- ir- - 

' -^;,V"a-^or t-hat short peptides and ribonucleic 
present inventors' i.eal-i.-.a^a.on -.ictu t- 

V ^,r->--, f=in--i "CirDcesses v/fiich 

acids are capai-'it." 

^^.a-r^i-or-R therefore 

take place inside cells. Consequently, o^.c: 

realized that if it is possible to obtain expression mside cells, 

rn a controlled manner, of rando. DNA sequences, the expression 

products thereof would be able to interfere with the bioche.iscry 

of the cells, e.g., as a consequence of si.ple binding between the 

. r-rr^u-^ --d an unknown target inside the cell, 
expression pioau^^ ^^-^ 

NON-ART PfiP^^ BF..TECTIONS 

The Examiner has rejected clai. 3 under 35 U.S.C. § 112, f.rst 
paragraph, for containing subject natter which is not described m 
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- o-r-h a way a<= enable a person of skill m 
the speciticacion m sucii a wa/ a^ 

M,e art to v.-hich .t. pertains, or with which it is most nearly 
connected, to make and/cr use zhe invention. 

Claim 3 as anended now recites -random codon syntnesis-- 
mstead of "...codon split synthesis...". The support for the use 



or this term ra.i ^^.--^..--^^ . 

fact, the t fe ^' h no 1 c-gy ^ '-^ — - 



page 10, Imes 21^22 



T n 



r.^H m a aianiitri 



cGir.t 1 e t e 1 ' 



er.a 



v-t 



mg for the skilled artisan m the oext of Exam.ple 



. 1 :it 



_8 on 



1 1 lidrawa 1 of 



r 1 a c; . 



the rejection is therefore deemed approp 

The Examiner has rejected claims 1-4, 6-7, 9, 14-22 and 25-29 
under 35 U . S . C . § 112 , second paragraph as being indefinite for 
failing to particularly point out and distinctly claim the subject 
matter which the applicant regards as the invention. 

Applicants address each of the Examiner's specific rejections 

m the order raised, as follc-ws: 

. ^^-.A r-ia-im 1 for the use of the 
The Examiner has reject-^d claim i 

..^ . -^v^.^c^-d a certain phenotypic trait...". As partly 

expression . . .oiidi^^^u cx ^ ^ 

suggeete.a by the E.am.ner, the cla.m has been rephrased to recrte 
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--altered a preselected pheaotypic trait--. The term "preselected" 
has teen introduced m order to indicate that the screening aims at 
detecting a predetmei type oL change m the "positive 

„p '-I aim 1 i 'T view of the language 
T^i-.- Examiner s reie -tion ^-j- i-IUj-m i j-— yj--™ 

"synthetic random DNA sequences, m which restrictions upon the 
randomness may be introduced..." has been dealt with by splitting 

. . , _ . > ■ • . : ^. ^ A ^ ^ r-^ ^ ^ ^ o T-^o Q c; 1 h 1 1 i r, i e s ( ii ' - 'v v ; ■ 
o r 1 g iiia ^ pu ^ i= x x ^ .1. ^- j/ v - - 



Hence, it should now oe clear m what manner the randomness 



^ .: ^. ^ ^- V" .-1 -H ^ ^1 1-^ r~i t- 1 r-i i;j } 1 (. J w V e: 1. i^iioAo. ^--^^^ 

t- y- Qmpnr J_ tr ^3 X -i- ^ ^ / ^ ^ ^ ^ ^ ^ - 

L CX I iV.x-^jv^i ^ J ^ -■ - 

sequences are still random. 

The term "...characterized m that..." has been deleted from 
the claims and the term "...wherein..." has been inserted instead. 

The tern "...lihe..." has been exchanged with "defined in..." 
to overcome the Examiner's rejection. 

The term ". . .biologically active. . ." has been deleted from the 
indicated positions m the claims. The claims now recite that the 
ribonucleic acids used m steps (g) and (h) are those which effect 
m the preselected phenotypic trait. 
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in claim 2, the language has been amended to recite that the 
ceptide sequence is inserted into or fused to a protein ammo acid 
sequence, thus avoiding the word "introduceu . " 

The v;ordin9 of r^crh '.-f claims i 4 ..ab xj^t^u 

fhP pxDression V . . the random peptide 
delete the use of the exprebbun 



1 liorary 



, ^ . V.' -bp Fvami-^r At the same time, the reference to 
as suqgested hy ^ne bxai^^i.^v^-L . 

. ^ ^ ^ ^ A T A M +" r n 

! fZit-Ci.-^ ''"'Q I U h a v.-i-^-- ..^^--^ 

^ v. -W.T-^r-^r " nab Utrtli ^O^tr^^-^ 

■ " . . . L i : _^ ^ ^ ^ J • • • 

_ ■r>-NT7\ r-./-i^iio>n.^f:ic; which 

expression ---the totally or partly ranaom o.^-^ 

has antecedent basis in claim 1. 

Claims 6-7 have been rephrased so as to render clear what 
method steps are involved m the two claims. Hence, the word "use" 
has been deleted m both claims. 

Claim 9 has been amended to recite "... a vector selected from 
a retroviral vector or a vaccinia virus vector" . 

in claim 14, the definite article has been deleted m "...the 



Virus pa^J-vciy ^xi-j ^^^^^^ 
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7x ^ ^ w r\r^. 



. . evp-=.sir,r. "...new target cells..." has been 

In claim lb, cue expx^^^i^-j-^-^^ 

deleted and replaced w:th --further cells--. 
Ill claim 16, the expression 



. . Liie r lib ... iicLo ..'^^ - 

^ K ■ fe (PBS) - " . 



V7 1 1 h - - . . - ci r 1 ni 

Cla.o, 17 has been rephrased so as Co render clear that 

1 • ^-.-r-r-i (=^c; ma^e^'ial derived 
.-.e.'fr,T"rT.f-d on a ceii which carries ..a^e.^^- 
t ransLect iwii is ^■^^^--^ 

^^-^nar-T-mt which in turn is 

frcm a vector wnioii 

translated Into the three proteins gag^pol, a selectable .ari.er, 

^ 1 _ ^ +- ^ 1 T" pi r c L j -i. cA ^ o 1 1 '-^ ^ ■ - ■ 

Q v^>"— ^ — sex e^. uclj^-l ^ LL.^^.--- 
■~ 0. e n • 11^'^' w J- 

, , . ■ ^ ^ ■h-r;^nqlat ion 

.....drug resistance gene...". The latter - 

product, and moreover, drug resistance rs one o£ several selectable 

markers whrch can be used in a packaging cells, £or instance see 

n'^^,^ ,-,f the specification, 

page i^/ ±±r.'z::=> - ^ 

Claim 18 has been amended so as to render clear that a semr- 

pacKagrng cell line rs transfected wrth a corresponding 

minivirus/vector thereby enabling expression of the vector's 

„=..r,,l after transduction but not after t ransf ect ion . 

n ,-,r. p.aop 13; lines 23 -37. 

See tne aescx ^p^. x-^^.'ii w.. p.aj^ ; 
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, ao as to irender clear that a 

Claim 2 0 nas ceen air.^iiuc^ ^.^ 

purification tag is attached to the expressed peptide so as to 

enable isolation of either the expression product itseif 

cell molecule with which the expression product interacts. 

Claim 22 has also been amended with a view to clarification: 

1 ^ ^ -.r,'^ r^TM7\ c; ^r-rn on r'p' Q PiXS either 

It shouia now cippear ^^^ea. ^..^^ ^-i- 

^__,.->.,-o '..rhinh prcodes d protein 
inserted mro uj- ^u:^^^ - 

. - ^^^-q mil ^an^^-'U^ly from the vectors. 

v;hich is expressed s^mu^ uauv^^- a^-iy 



.^<rz e , o 



-1 r n p r"i C) n - -L X I n .i. -L 1 1 - 



HpI pted . 

glyccsylatiop. sites and anchor resiauea.. 

introduction o£ glycosylation sUe. and anchor reerdues rs now the 

subject matter of claim 38. 

-.^ ^1-,^^ TO *-h^ tP-rm "...biologically a^-ux^/e pio.^i-i. 
been replaced with -peptide effecting the phenotypic alteration-. 

Further, the expression "...the target protein causing the 
biological activity..." has been replaced with -molecule with 
,,u;^v. n,oint- i de interacts--. 

Wii-L^ii uii^ h---!-' 
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Claim 21 has been amended by deleting the expression 
.introduced DNA m such a way that they are fused to the . . . " and 



1 r: - ^-T— — -f^ -P -, T ^ -m Y-, -rii y i- r^. c=i y c:. 

1 ' Q t T n ! f 1 ! ! ! ! -z; -i. 1 1 ^_J <_X a.. <_ x J. v.- 



replacing it with --vectors ii 

Further, the aniendment to claim 21 encompass the deletion or 

rn^ definite ariicle in "...the random peptides...". 

- ^^-+-^^np " the exD2:essed 
In claim. 21, tne aefin.-Lue cxiu^^..e ^ - . 

proteins..." nas dxao j-.<rc ..^^^^^v.--. 

Claim, 24 has been amended to recite that the protein is a 

~ ■ ^ ■ .,1-^ - ..~ ^ ^ rp. > i ^CWLtr UL K^^^.:. ^ ii..^ - ^ = 

Wo-Tri.' 3— Cl^O^ llUIiL i_Iictj.;i u.j.i. oi.^*.- — 

■Fv-.'^rr " l'i;=is been 
Hence, the use ot tne language . . . x .-c-^ - 

deleted . 

The deletion of claims 27-29 render the rejections of these 
claims moot. As for claims 25-26, these have been rephrased so as 
to specify the phenotypic trait screened for (complexes between 
epitopes and MHC molecules in claim 25 and surface expression of a 

protein in claim 26) . 

In view of the above comments and amendments, applicants 
request reconsideration and withdrawal of the rejection. 
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ART BASEn BKJECTIONS 

The Examiner has cited Y.ay et al . under 35 U.S.C. § 102 (e) as 

. . . ^ . _ rr R _ 1 1 1 c; _ 1 ^ 2 0, 22-24 and 2 7 . 
anticipating ciaiiris i ^, ^ --^ / 

In order for a reference to take away novelty of a claimed 
..-vent ion is must disclose each and every limitation of the claimed 

y^.r does nnt disclose each and every 

invention. hov^evt^i , na^^ e^ a... a^c^ 

^.^^oon^ .-^laimi "J and thexefore cannot anticipate lh^ 



presently claimed invention. 

. c-'^-^c^Qfiti int roduc t icii of 

It is ot course nut^ unc^u ^^^^^^^^ — 

, ' „._^-..^^- ...v.^-^^n ^ c: ^vr~^T-^^c;sH^d and detected in an 
heterologous genetic m^^^^^^c^-. w....^.. - 

ELISA does introduce a phenotypic change, and therefore it cannot 
be denied that Kay et al . Screens for a phenotypic alteration. But 
this is not the only essential feature of present claim 1. 

AS was the case for original claim 1, present claim 1 calls 
for transduction of vectors into eukaryotic cells. In the art, the 
term "transduction" is defined as "transfer of genetic information 
from one cell to another by way of a viral vector," the enclosed 
copy of the search results for a search after the term 
"transduction" m the Biotech Life Science Dictionary on the 
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internet, http : //b.otech . che. . xndrana , edu/pages/dictionary . html . 
AS further evidence, we also enclose a copy of page 109 m the 



textbook "Biology of Microorganisras 



Torfias 



u . tsr 



ock and Michael T. Madigan, where a sim 



liar definition is 



given in the left column, lines 28-2 9. 

.ransduction cf eukaryotic cells 



Nov/here in Kay et al . is tran; 



have been db-L-r 



descr ibea . 



Identify any mentioning of eukaryotic expression systems is m 



^„ (-.... ^- -1 c" "f" g Cf "f"' S t 



^1 ^v-r^ ^ r-.q n Q f ent ion 
material which are described m ivay . --^v. 

techniques, and of these electroporat ion is specifically 
exemplified . 

Further, apart from the fact that Kay et al . does not disclose 
the use of transduction methods, we have not been able to locate a 
disclosure m Kay et al . where it is taught that the method 
described therein can result m transfection of one single vector 
per eukaryot.c cell or a limited number of vectors per cell; the 
commonly used transfection methods such as electroporation does not 
allow for such control of the "rate of success" m eukaryotic 
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i-'K^^o iQ a -velT-k^own nroblem when working with 
system; in fdct, cms a •■ ^ 

..v_. ...rr,bers m the order of 1000 transf ections are 

seen per cell . 

_. . ^h.t transfection methods are sometimes 

Mn^ r^rpqent invention, but the step 
used as part of the strategy m the piesent 

. . ^.^-h^n t- ^-ancif P^ct ion is used 

of transducing cells is manaatory . .^hen ...a...^^c 

■ ^^-^^ ^y^^c^ IP! done m order 

according to the ^resenc xuvtiiu ^o.., 

-.-.oa.e cackaa.ng cells wh.ch subsequently produce .nfec.icus virus 

i-c^p.-i n the niandatory 
. ' n rj^v. o o T n T-n a n ,a. r i c 1 e s are i n ^ - - ~- - ..^^ . ^ ^ 

. n . _ -;^^^^^r^^i c^l Ls are 
transduction step, where substantially .^^^^^^^-^^ 

infected . 

in conclusion, since ola.m 1 is not anticipated by Kay et al., 
...3 .eiections under 35 U.S.C. § 102 o£ the claims 

dependent on claim 1 are moot. 

At any rate, the teachings o£ Kay et al . are very far from the 
gist and crux of the present invention. The methods disclosed in 

, e-ln=ivelv enable identification cf TSARs which bind to 

nigands of choice- (see column 30, first 3 lines in section 5.21, 
and as such Kay et al. suffers the same drawbacks as do the 
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t-bf^ rrpser^t- specification, page 2, line 13, 
techniques describeu m tne prese.._ ^y- 

Q Tr necessary to use a known ligand m 
^ uaae 3, lines 8: ic lo necebbai, 

order tc identify a TSAR. The contriDutioi. lu .... .^^-^ 



cn 

of 



Kay et al . is in fact an improvement to the techniques descrihed 
pages 2-3 in the present specification, i.e., the provision of a 

- ..p>-w ^ nr^Q nucleic acid 

means toi v^-^-^^'- ^a.^-^. 
f ragment s . 

.n>^L-acc, the present invention provides tor a method which 
aiiC'vys uilo ^u-w.i. — ^ ^ ^ 

nMZ\ c^pmiences, 

ribonucleic acids encoded by a liDraiy oi 

where.n the .dentiE.cat.on does net rely on the presence of a 
irgand o£ choree. Rather, the present invention also enables the 
identifrcation o£ Irgands. This is done by preselecting a 
phenotypio trait, the alteratrons of which are of interest, and 
then screening transduced cells to identify those which effects 
alteration of the phenotypic trait. The method of the present 
...,.e...„„ .herebv render possible the rdentif rcatron of 
hiologically active expression products derived fro. the random DNA 
library. These biologically active expression products can have 
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,,3,,ed the.r effect on the phenotyp.c tra.t xn any of all possible 
the cell's biochemistry which have influence on the 



of tiie reiection is respectfully requested. 



phenc typ i c t r r, 1 1 . 

Wi Lb :iravua i 

- • n i a Qiibrpi *-*-ed that this claim 

With respect to new claim it is submi..ea 

, ■ 1 „„t- -; p^T-r-.i -sre capture of the 
-.t-^-q t-- cprf-^'^-i na steos wnich do nw^ ^n.^-.e ^^b 
is Qj-rectea tC' scxt=--"-^j - ^ 

T ■ c-imr^e Kav et al . does not 

expression product witn a Known ^^-ax,^. 

suggest any other methods of identifying TSAR' s other than binding 

assays witn a ±igaM^a 

not anticipated by Kay et al . 

I, new cla.. 33, it is .pecit.ed that the phenotypic 

alteration screened for .ust be ascrrbable to the expressed 
ribonucleic acrdis) or peptide (s) affecting biologically functions 
cf the cell which have influence on the preselected phenotypxc 
trait. in other words, this clai. specifies that the alteration 
screened for is not a mere binding of the expression product to a 

t,,^ ^,^h^r rhanaes in a phenotypic trait (e.g., 

liganci or cri'jict-, t'uu ^..-.^^^ 

activity of an enzyme) which could be the result of the expression 
product interfering somewhere in the biochemical pathways relevant 
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^,,^4- T,TVif=^T-(=ia Q rri6 



,H 
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,o the phenotypxc traxt . Clearly, the disclosure of Kay et al . are 
not relevant as Prror art under 35 U.S.C. S 102(e) for clai. 33, 

since the "ph^-notypic trait" (i.e.. expresb^u.i -i^ 

V- of such an indirect mechanism, 

in new claim 36 it is specified that the random expression 
pi-odu.ts are confined to the intracellular compartment. Hence, 

. 1 _ .J L-^.r ^1 rin net anticipate tnc 

invention as 

_ ^ 4- , . f-h^T-^ -! Q the direct exprf 
d p L u 1- - '.-^ 11^. ^- - - - 

. J J -; -; r^r- 1 a wherein the 
present invention in the first rouna id=n....c. 

expression product has effected a change and thereafter the 
expression product is retrieved from these cells. In other words, 
the method of Kay et al . requires that in order to identify ceils 
expressing TSARs, it is essential that the cells carry these on 

their surfaces. 

Claim 42 includes the limitation that the phenotypic trait 
weened for is one which is present m the identical cells even 
efore they are transduced. This means that screening for 
heterologous material is not part of the claims invention. 



s 
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^ - soec^fi-ally discloses screening for material 
However, Kay et a± . spec^^i-aix> 

^ ,,^^,^^,^,ous nature, i.e., the "phenotypic trait" m Kay et 
al. cannot be found m non-transformed cells. 



^-..^^ p-.-grmner' s reiections it has come 



our 



no reie-tions under 35 U.S.C. § 1C2 and 
attention that there w«re no leje.uici 



-1 ,- <^ .'-1. ^ 



Accordingly, new claiuis j-t .^.j' ci^-'- 
original claims 25-26, respectively. 

^ V- - ^ n ^ o i- ('^i f f 1 c e 

^ ^ _ .-. ^r-.-^ '^'"^ >^C^^ 111 Lilt:; _ j. - ^ ^ - 

bince t^xa^u.b 

Action, we trust that this is still tne ca.. w. 

Xt IS Applioants position that the Examiner has, however, 
failed to make out a pri.a facie case of obviousness by failing to 

^o^^vat^nn, other than through hindsight 
provide the necest^ary ..o-^^cn 

reconstruction of the invention, to combine the cited references. 

bv -h- Exam.iner to combine the cited 
The only reason givcu oy -^i- 

-.f the references teach a key element of 
references is because all ot tne reiert; 

. . , and that therefore it would be obvious to 

tlie ciaiint^J j.iiv eno ^--^ 

f^^^rr^s t- p-odure the instant claimed invention 
coiTtoining these references t^ p.ouu^e 

(see page 14, last three lines.) 
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.^..=,^inn ro -orptnne the cited references 
Even if there was raoti /citi'-'H ^--i- 

„ .^.^ .,^..,^--<, n-.sition tnat tnere wou^a not De sucn 
motivation for reasons discussed on more detail oelow) the cited 



_ ..^v, ..aoP.ct each and every feature claimed. 

art still tans to ueo^^. ^-^-i-j--- 

^-(- a7 Hops not teach 
AS already argued above, Kay et al . d.es 

, . ,-.-.-11 .'-.^ rn.^f r ne me^luoa '-^ ^'--^2 



result m transfection or one aiuyx^ v^.. 

r^c.-,' r^pT "1 -in accordance with the 
a limited num.ber of vectors pei ce.-, 

The Examiner- has rejected claims 6-7, 12-14, 17-15 and 21 as 
unpatentable over Kay et ai . In view o£ BurKe et al . and Wong 

et al . 

,s discussed above. Kay et al . discloses a method for 
expression of synthetic random DNA sequences m transfected cells, 

f ,..,-,»e"-"q of the cells for expressed 
followed by subsequent =,Li>-e..»..3 -- 

peptides by use of a ligand of choice. «hat can be identified by 

- ,, ,.-,u„d et al. is therefore peptide binding 

means or tne metnoa — ^ 

7^,-,.,.,-d^-qTy, this is also the aim of 
partners to known iiganus. «o-..^.a^..j^y , 

. ^- n-c.H in Fav 35 al . : To identify TSARs (Totally 
the methods disclosed m b.a/ 
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■finitv Reager.ts) which bind to ligands of choice 



Synthetic j^^i 
aqainst which the putative TSARs are screenec. 



The Examiner nas ciuea 



_ ^ ., T ,^ n c-^"! 1 na "...that 



Che viral vector m an expression liorary contained random ur.A 

^ ^ '/ ^Pmr^h-iqiq adied) It is respectfully 
sequences which encoaea. . . . (EmphciSis aauea; 

. ■ ■ ■ r- ' ^^r^y-p^^ ^ o"F Ru'^ke f^t al . , there 

,V:rr,-; h ^ ^d that this is a nus±iiterp'ieudu-^^-ix 

.1 ^-p ^^r^Hr.r^ HMA F;eauences. In contrast, 

1^ iT^'^v^+-T,'^r-i-|'nrj ifit— 'ft— '111 ^'-1- j^t^j.^^— - — - J. 
_L ^ li'U Ul'T il I- -1- '-'J-^-^^-^d 

Burke et al . discloses the preparation m yeast of polypeptides 

Vvhich are cross - 1 tra^ -l v o w-l^x^ x^^. i. 
specifically taught that tne syuuueox^ 

preparation methods are derived from the naturally occurring gD 
encoding sequence, see the text in column 4, first full paragraph. 
Although m.odification to the gD encoding sequence are suggested, 
these are by no means random, m fact the word "random" or 
equivalents thereof does not seem to appear at all in the 
disclosure by Burke et al . Rather, the suggested modifications to 
the go gene sequence are those which are known to enhance 
expression m yeast, those which are known to create or remove 
restriction sites, or those which substitute one or more am.mo 
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. .y^ ^...,,1...... ^o^..p^ptide. It IS indicated that the 

acids m Lhe i ct.v..x -.^-j i-^-jhr-i-- 

latter type of modifications may be made to enhance the 

. J ^1-^ p^Q=>T-n rhis is not 
immunogenic ity, to facilitate conjugation, ^u.^. 

....f^.ar,ons but modifications of the gD gene sequence 

which serve a specific predefined purpose. 

^ v.,. ^v.p av^ii^d artisan from Burke 
ur. n ^ v;ha f c a n Use ex 1 1 a c t e a Dy ^ i it ^ . v ^ ^ - 

T~..T7v n n.~t i^^Hpr, anciior, and signai 

er. ai . ^^^^ 

sequences as well as glycosylated sequences. Random sequences are, 



I , , -z.,^^ YG r nor aisojcjseQ. 



.i^^r^ -.r-. ^■r-.^-yr^.^nh which CO'Uld/ 



The reference by Wong er c.i. 
fudged supertic.ally, bear sc^e resemblance to the presently 
claimed invention. Wong et al. teaches retroviral transduction of 
CCRA libraries into cells derived from m,am.mals followed by 
subsequent screening of these cells to identify those which have 
changed a phenotypic trait. The method of Wong et al. and other 
related methods (such as those drsclosed In WO 95/04324 which was 
cited in the International Search Report) suffer a number of 
drawbacks. First of all. only naturally occurring expression 

- V- ^ ^ isolated m these methods, 

inch proauce an ^llc^o /.^-^ o^ x^^-lci. 



Pioaucts wnicn t'- 
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Secona a 



nurrJoer of puratively interesting subsequences of naturally 
occurring expression products will never produce an effect, since 
these are part of larger expression prouucu^ ..ui---. .^.^^ 
sterical hindrance, be incapable of bmlmg to possible targets of 
cne subsequence . 

. . ^ ^^^v.,-,H fr.r^ identification 

ine pL^s-iiL. ^1 : V f.-.-^ - k-^-v 

, _ - - " c^^'^^ied bv randciTi synthetic L'ilA 

of peptides .aii'l r loc-nuoi e^'^ a^_._L^-i--^ 

^ v,;,ve been transduced into eukaryotic cells. The 

sequences v/nicn nc^/o i^'t^tix. ^^.^.i- 

^.^.-^v-H -'-^-^ ! y on tne piov^s^^^.. ol n...^. 

^ n ^ ^ >. -i H o n ^ 1 f i c a 1 1 on of 

contrary, the present invention aiiows ^'^^ — — ^ 

hitherto unknown ligands to the expressed random peptides or 
ribonucleic acids. The most powerful characteristic of the present 
invention is that it becomes possible to identify two important 
classes of substances: 1) Short peptides or ribonucleic acids which 
can serve as lead compounds m drug development, and 2) the 
.olecule(s) with which the short peptides or ribonucleic acids 

interact mside the transduced cells. 

Kence, the gist and crux of the present invention is, as 

mentioned above, the inventors' realization that short peptides and 
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vn- r-^f: r.t-p^'f eri ra with biochemical 
rifconucLeic acias are ucjpcij-.xt ---- 

processes which take place mside cells. The inventors therefore 

realized that it it is possible to obtain expression mside cells 

^.^^.r.^r- of short randooi DNA sequences, the 

1 - '^K^^ hr- -'ntpr^'ere with the 

expression proaucts thereoE wcula ab.e to .i.ter.ere 



)f the cell 



biocheniistry Oi 

It wCiUid seem theret:re/ lh^^ a ^_..jl.^-.^i.^^ 
Burke et al . will not lead to the invention as claimed in the 

_ ■ _ ^ y-^ ^ ^ 1 1 i- n r"^ 

^ ^ _ ^. I '-^ o o ~ ^ *— ^ '"I '■ _^ ' ' ' .. 1 ci i - i^J La u. ; — - - - - 

„-> „ 4_ -1 _ ^ d n TO ^ fCi 1 1 y K ^ f- L ri j_ . vA-^ ^ ^ ^ _ - -■ - 

^ m -1 c-i pi r 1 r i ^ pi : i... _l d ^ i l , ^ ; - — ^ >- . » 

Th-= transformation method used accordiny to Burke et 
rntroductron of plaemrde -followrng the prooedure of Hmnen et 
al.., see oolumn 14, linee 65-68, i.e., transfectron as in Kay et 
al. Farther.,ore, the drsclosure in Burke et al . is srlent when rt 
comes to screening procedures eseentral rn claims 32-33. Mthough 
Burke et al . in oolumn 5, first full paragraph, drecusses 
rntracellular confrnement of the expression product, thrs specrfrc 

, .„,e ,s "ot apnUcable when trying to identify cells according 

to the method cf Kay et al . (whrth requires a "connection" between 
expression product and the cell producing it, . when Burke et al. 
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- ^.-,r^rP--^-^ is v7ith a View to production 

-.entions mtraceiiuiai -xprto.:.^-..., - 

^ , ..^ _j,i^^aiieR, net with a view to identification. 

Although it would appear that the combination of Ka/ a^. 
and Wona et al . cculd theoretically arrive at the present invention 
(that IS, by suostxtutmg the cDNA fragments of Wong et al . with 

. ..^ ^1 \ h"h^ s^'il-ed person 

the syiitnetic Di^/a ^ ^ ag, ......... -^-^ 

^ ^ ^..^^ -^.n elemenrs wiLhuiit having 

v;ouid not oonLempiate cms s ut.'^ u x a. 

a „,oti^-at.on t. do so. Without such motivation, the present 

, r-;,,^.-. 3 -i of Wona 

^r- ' -.r.^.n O! IS OVei L-ne kj-j-^.:- - • 
1 rp/S nt -L '-'n J, i 1 ^ ^ — • 

^ j=..^^4- -; .^r^al fv■al^ments of 

et al. is to identify genes (that is, lui-y ^ux.^-.^--^ 

r.NA which express naturally occurring polypeptides, see the title 
of abstract of Wong et al . , , xt is apparent that Wong et al . 
neither teaches nor suggests the feasibility in using synthetic DNA 
libraries m the search for biologically active peptides and 
ribonucleotides. By using random DNA libraries, the skilled 
artisan would know that the chances of identifying a gene would be 
reduced significantly when compared to using a cDNA library as a 



s'-arcmg p; 
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in 



order for the skilled artisan to conceive the method of the 
present invention, it is thus necessary for him to realize that not 

^ , , - . ^ ^ H ^ ^ h o 1 1 (such <^ S 

only expression products ot genericaiij. u-^x/e-.. 

indirect functional changes m cells but that also synthetically 

1 -■ . jz J „^ -i ^>^anaes inside cells. 

- _ rVo e^v ; "! ] nerso^ v/ould also bave oo realize ttiat 

Furt iaeiauC-re , doe sr-.j. .l x^*-^- ^.^et^. o^-^.. ..^^ - 

additicnal advantages are achieved by using the present invention's 
"g-. .•n^v^^'J1- n fraament aooroacn" : 

J _ „ -: ^-K, -; ^ r-an sduct icn 
a) the degrees ot rreeaom xn u-r^^y^.^.^tj 

constructs are increments; it becomes possible to 
introduce anchor residues and other functional features 
m an otherwise randcm sequence and this provides for 
targeting of the expression products in a much more 
convenient manner than is the case for expression 
products of cDNA libraries where nucleotides encoding 
such functional features can only be introduced upstream 
or downstream to the cDNA. 
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b) The diversity of the expression products is increased 
because a properly constructed synthetic library includes 

^v^ri Hn^^ r-T^KiA This means 
many more unique seqU'^nces ^iia.i '^^-^^^-^ 

and ribonucleic acicis 



L 1 1 ::i - 



bio] og 10 ally ctoi:;..ve pepciaes 
which are not naturally occurring (e.g., not part of cDl.'A 

. ._ . ;,^^^,^nfi^H Further, cDNA 

PUf-'O-ied [TiaUeriaLy OdU U-z: x^^eiiv- -u ^ ^ -^-^ - 

_ . ^ ,4r+^..^ n . -'1 f^nr in ^ ona fuil-lenqtn cbl-Oi^ 

j_ ^ ^ /3_ X" 1 e y ait i_j j_ l. j. ^ w j. ^ - ^ — 

f^.g^gnts because reverse transcription is blocked by 

-.-.-.^r.^A r-- ->-:^ -..7 h >"£^ p t" V.' e e n trie 

cDNA priming site ana une apsL,icau. ...^^^ - 

that many fragments m a double stranded cDNA library 
lack the 5' -ends of the coding strand. This is not a 
problem according to the present invention, where all 
possible sequences can be introduced and expressed, 

including those whicn by chance are identical to such 

cDNA 5' -ends . 

:) Because the number cf nucleotides m the members of a 
synthetic DNA library can be controlled, it is possible 
to avoid masking of putative interactions between 



52 



Se--ial No. : 08/973,021 

Mo • -^03/P61724USO 



and cellular ligands. Expression 

expression pro^^^^- ^-^-^ 



products of a oDr.A Ubrary could .nolud. putative tindxng 

, orher parts of 

sequences which are never aeteu.t.^.. .e.^-.^- 

..-.d.-r sterically n^asks the tmdmg 
the expi eSi^-L - 

sequence . 

i -n^rf^^nt ion where 

; ..^ r:->-rd : ^^rTit.s ot cne piesco ^ 

.. „ -.^.^ r~,o--r ,",r 1 arqei scat to- a 
random expression pi-oauo.b ^^.^^ 

^chi'-v^-i that the random sequence is 

. , ^^.n i ..1 J ronnent m a 

present.eu v...^^ ---- - - 

. ■ ^ ^ 4^03 0 1 hie when 

sterically optimal manner. 'mis i^ --'^ 

...ng CDNA libraries because of the large si.es and 
varying lengths of the cDNA expression products which 
v;ill thcm^selves possess tertiary structure. 

oeh-p t-. detect simple intracellular 
It becomes poss^bxe i-.' aeuc- 

, . . v-'^.-.e- expression products and target 

molecules (thxs «ould presumably only be a rare rno.der.t 

.,.„,„n, oDKR libraries, because the observed 

wncii 1^ 

, ia^q-i- be due to the native function of 

effects wouxQ j-d^-j-.-^ 

J .- Wona et al . where the 

the CDNA expression product, see Wong 
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i^optified due to its 

interleuKin ^ gei.c 

f) When using relatively snore .y.....e..^ 

^dpntify the particular parr of 

fragments, it ^ao^- 

the expression product -wh.oh .e responsrble for the 

^ ^VF^ro^-'^e ^^'la a binding 

O t- S e r VS U X U c: 1 'J- ^ " — 

, . ^ 4~ ^ ^ . ■> "1 a -r^ m R r r IS b Pup -r V- 

interaction. ^-^-tt^ii ..^^^ - 

f.-^ seauerce of a short expression 
^Hpptical to tne fuxx seqaei.^^^^ 



^> . ^ ^ , ^ ..^ ^ ^ d as s u:t"i 1 ng 



^ ^^T-.ocir^neince Ot 

that a pheaotype change is observeQ as a 

,„ .Mnteractron effect," there would stnl remain a 

tedious iob oE identifying the specific part of the 

, . . ■ ^-^^^^>-, Q-iKif^^ for the 
_...-,-„-c.^. -,n nroduct whicn IS lesp-iiS^^^^ ^o 

ef feet . 

„ Expression products which are found to produce positive 
results in a screening are in themselves useful as 

. „.„v,== when screening for their ligands (for 

caT:chxrig ^^^^^^^ 

. . .,^^^pao^^n oroducts, this Utility IS of 
cDNA encoaea e.^pres^--^^ ir- ■■ 

. ^^v^^^qqion products 

limited value since long expression . 
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11 bir.d to numerous irrelevant cross- 



stacisticaiiy w: 

.,tive substances). At any rate, the Ugands 



identified acccrdmg to the presen. ^nvt....^'-^.^ 

.-,..A ic, i^ss diverse tnan a synthetic 
jDecause tn- •^i^'i^A ^^^^^ 

1 1 orary . 

_ „ ^ ■ no i ^-tp^^e d^ " o^'^s in the orioi art, 
Without any suygestions m '^liCi-^. 

f -P^— h^-^as nf nr the one hand Kay et ai . and 

t:he cornJcanar ion o^t tne uec:i -.n^x.^b -i- 

„i-u.^^- Tj-,-n,^ ^t^r a! to diii ^e u.^ - 

on Cx^ie uL.ncj v^^'i^--^ 

invention would not be contemplated by rhe skilled artisan. 

It should also be noted that many researchers have expressed 
the concern that short expression products as those suggested m 
the present invention, would have too short a biological half-life 
mside the cells to have time to exert any detectable biological 
effects . 

facie 



In con< 



:lusion, the Examiner has not demonstrated a prim 



... .... .....e- ^'-^ nresently claimed mventio-n, since he 

case or uio v x'^iuoxit^-^i^ — ^ 

. , . .,1 ^ ^v.^ ^y,^^^c\ Derson would Emd the 

has not maicatea wlicitr -^^^^ ^r.^^ 



motivation to 



transduce eukaryotic cells with vectors comprising 
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-andoni DNA sequences ana s 1 - - - 



;^!r,ne where the skilled per: 



v.^r.c:r.ir.--^d cherc'^-^cic ^rait, let ai- 

^...^ ..,i.ii.c; ^:^vorpssinQ such DNA 
sheuld find the motivation to screeix -'-^--^ - - 

..H.nnr^..nio ohanqe is asoribable to an mdireot 
rragnients wne:i.e ^.^^ i-^^- . .l- 

ef f ect . 

_ .u-v-" n-nr^^-^x-i mat*^"! V 9 TTionths 

lu SnOUlU a-L:3W j-^-- ixw^^-.^- ^ 

, ^ r ^ i~ ^ ----^o"-^-^ invention, (jCiieis n^'^^i^y 
after the priority aate c i. '^11*:= 

skilled xn the art of n^.olecular ciology have filed patent 



-1 ■ ,-1 ^.tH-i r" 1 a 1 nis tecnriOioqy ve^^ 

appllCau^-Oaio ..n^^- .a..-- 

n^z-^-^-i-in -^^-^ uin Q7/27213 

present application's dib.„x-..suie , sin-^ 

(assigned to Rigel, Inc. and Stanford University, respectively) 

disclose and claim subjected matter which is on many points 

xaentical tc the subject matter of the present application. 

Furthermore, WO 98/32880 (Immusol) also relates to a technology 

, . . b--d - ^>^- idea of intracellular expression of random 

rh^ c,ame holds true for WO 98/39483 (Ventana) . 
EtIA sequences and the same noxut. 

AS evidence, we enclose copies of the front pages of the 2 latter 

^- .t^onc, 'fr-- --q-- from the first two were filed earlier 
applications \ir..iio ^.^j-- 
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this year m the letter to the U.S. Patent and Trademark Office 

dated March 24, 1998) . 

- +-1^^^^ n ^t-fi:." ;^nn^ i.^r^^^nn-^ have been filed and 
ilie xact that tnese ^ xd^ej. cip]_'^^'--ci^_- ^^-■'n.^ j.l^v^ ^w^.^ 

- 1 ' " ^. - - L- A r-.. - p -n. h q ' ■""''in " n 1 o n , a 

r.)^osecuLeo -^n a ^^.^^^'^ ^^^^ ^w-a^^. ^-j, it.. 

clear indication that the present technology has been considered 
mvenrive by highly skilled persons also after the priority date of 

■ ^^^ ,-,-,-^c:;f^;-,r invention and this is a strong indicaLiun of the non 
c:bviousness nature of the invention. In view of the above 

^ , I _ , n ^ - - -K- ^ 1 o o ^ ^ r ^ t' i e 

reconsideration . 

The Examiner has rejected claim 7 as being unpatentable over 
Kay et al . , Burke et al . , and Wong at al . , in view of Lund at al . 
Applicants submit that claim 7 is neither taught nor suggested by 
the cited references for reasons given above. Reconsideration and 
withdrawal of the rejection is respectfully requested. 
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In view of the above amendments and submissions ic is 
Applicants' submission that the abC'Ve-capt loned application is nov; 



t- -1 n f V- 



^^ent there are 



mv issues that 



in be expedited by telephone conference the ExamLiner is invited 
ill the undersigned at the number indicated below. 

Respectfully submhtted; 



V 



D. Douglas r^rice 



400 Seventh Street, N.W, 



V a ;d 1 i 1 ng I 



^ w V t: 



Telephone: (202) 638-6666 
Atty. Docket No.: 162/P61274US0 
Date: February 1, 1999 



: \HC>IH\TKSEBL\2 -99\Pcl' 24 . AMD 



58 



